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Problem Statement

Since 1994, storm water samples from Chollas Creek have frequently exceeded both chronic
and acute water qudity criteria established in the Nationd Toxics Rule (NTR) (40 CFR Part
131.36 (d)(10)(ii)) for copper, lead, zinc, and cadmium. In April 2000, the United States
Environmental Protection Agency (USEPA) promulgated 40 CFR 131.38, known asthe
Cdifornia Toxics Rule (CTR), that established new water qudity criteriafor watersin
Cdifornia, including water quadlity criteriafor copper, lead, zinc, and cadmium. In addition to
exceeding NTR criteria, ssorm water samples from Chollas Creek collected between 1994 and
1999 have adso periodically exceeded CTR water qudity criteriafor these metdls. Cdifornia
must currently meet CTR, not NTR, water qudlity criteria

In addition to exceeding CTR water qudlity criteria, samples of Chollas Creek storm water have
not met the Water Quality Control Plan for the San Diego Basin (9) (Basin Plan) toxicity
objectives for dmogt al tests performed since 1994 (URS Greiner Woodward Clyde 1994-
1999). In response to the toxicity testing results, the Southern Cdifornia Coastd Weter
Research Project (SCCWRP) and Ogden Environmentd and Energy Services, Co. (Ogden)
performed a Toxicity Identification Evauation (TIE) for three sorm eventsto identify the cause
of the observed toxicity. TIE resultsindicated that in al three ssorms sampled, toxicity occurred
to the purple sea urchin, Srongylocentrotus purpuratus. The TIE determined that the cause
of the toxicity (i.e. reduced fertility) to the purple sea urchin was primarily dueto zinc, and to a
lesser extent aso due to copper (SCCWRP 1999).

The Chollas Creek Water shed

Chollas Creek is an urban creek with highly variable flows. The highest flow rates are
associated with ssorm events. During dry wegther, there are often extended periods of no
surface flows in the creek, athough pools of standing water may be present. Much of the creek
has been channelized and concrete lined, but some sections of earthen creek bed remain. The
mouth of the creek islocated on the eastern shoreline of the centra portion of San Diego Bay.

The watershed of Chollas Creek encompasses 16,273 acres. The area of the north fork of the
watershed (9,276 acres) islarger than that of the south fork (6,997 acres) (URS Greiner
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Woodward Clyde 1999). AsTable 1 indicates, the watershed is highly urbanized. Land useis
predominantly resdentia, with some commercid and indudtria use. A sgnificant portion of the
watershed condsts of roadways, while the remaining land in the watershed is open space.
Portions of the cities of San Diego, Lemon Grove, and La Mesa are located within the
watershed. A smdl portion of the watershed consists of “tidelands’ immediately adjacent to
San Diego Bay. Some of thistideland arealis under the jurisdiction of the San Diego Unified
Port Didtrict; the remainder is under the jurisdiction of the United States Navy.

Tablel Land Useinthe Chollas Creek Watershed (URS Greiner Woodward Clyde

1999)
Land Use Percent of Total Area
(Entire Water shed)
Resdential 67%
Commercid 5%
Industrid 7%
Roadways 4%
Open Space 16%

The annud average rainfdl in the Chollas Creek watershed is gpproximately 9 inches (URS
Greiner Woodward Clyde 1999). Rainfdl statistics for the San Diego Internationd Airport
(ak.a Lindbergh Fidd, located approximately 4 miles northwest of Chollas Creek, near San
Diego Bay) indicate that an average of 18 storms occur each year (URS Greiner Woodward
Clyde 1999).

Beneficial Usesand Water Quality Objectives

The Basin Plan establishes beneficid uses and water quality objectives for Chollas Creek and
San Diego Bay (SDRWQCB 1994). The beneficid usesfor Chollas Creek are:

Water contact recreation
Non-contact water recreation
Warm water habitat

Wildlife habitat

Chollas Creek drainsinto San Diego Bay. The beneficid usesfor San Diego Bay are:

Industria service supply
Navigation

Water contact recreation
Non-contact water recreation
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Commercid and sport fishing

Preservation of biologica habitats of specid sgnificance
Estuarine habitat

Wildlife habitat

Marine habitat

Migration of aguetic organisms

Shdlfish harvedting

Rare, threatened, or endangered species

Prior to the promulgation of the CTR, water qudity criteriafound in the NTR (40 CFR Part
131.36 (d)(10)(ii)) were used as reference vaues to eva uate Chollas Creek water qudity. In
the NTR, both 1-hour acute and 4-day chronic water qudity criteria are calculated as afunction
of hardness, and the criteria are then compared against measured Event Mean Concentrations
(EMCs). The EMC isdefined asthetotal pollutant load divided by the totd runoff volume. If
the measured EMC was equd to or greater than acute or chronic criteria, the result was
considered to exceed water quality criteria.  For each EMC that exceeded criteria, an
exceedance factor was caculated; for example, if an EMC was two times greater than criteria,
the exceedance factor was 2.0. Copper, lead, zinc, and cadmium have exceeded both acute
and chronic water quality criteriain asignificant number of samples collected between 1994 and
1999 (URS Greiner Woodward Clyde 1994-1999). Table 2 shows the number of
exceedances per number of storm water samples collected (e.g. “2/3” indicates that two out of
three samples exceeded the EMC).

Table 2. Number of Exceedances per Number of Samples, and Range of Exceedance
Factors for each Contaminant (URS Greiner Woodward Clyde 1994-1999)

- 9
o O Q () [
4 g 2ol S50l 58 |34 Ed5s ogl® ©
s 58 |38 268 5 |B4564 %3 e8| 28| g8 |85
> 5« Ol 95l E¥+«| §/ § ce+ 38| E&| &8+ 34 £
L oo el gl 289 22 SS9 R S5l Egy 89 5
S 8% SR| SB|ESS EHEY B S8 SF| gk od
o2 o2l oSl RBRIG R R8I <SSg =8| £¢8 %g‘gm;%
(% OdZ O&d|l Oodj oI Ogfd O NS NS RS 28588 28 23
93/94T | 161- 33 | 33 115 | 23| 03] 190 33 | 33| 107- | 23| 3/3
3.38 1.89 3.04 66.6
94/95T | 138 | 4/4 | 44 ) 108 | 04| 314 109 | 44 | 44 | 10735 | 23| 3/3
4,05 192 452
94/95D | N/A 04 | o4 ] NA | 04| 04] NA 0/4 | 0/4 20 /4 | 14

95/96 T 2.84- 11 11 N/A 01| 0/1]1718| 11 11 >812 | 0/1 | 11
422

95/96 D 105 2/3 3/3 N/A 03| 03] 174 13 1/3 3.66- 0/3 | 3/3
4.16 192 30.75

96/97D | 1027 | 2/2 22 17 02| V2] 1112 | 12 1/2 § 47110 0/2 | 2/2

97/98T | 1653 | 2/3 33 | 1129 | 2/3 | /3| 1323 | 2/3 2/3 | 12438| 2/3 | 3/3




Chollas Creek MetalsTMDL DRAFT -4- 5/16/00

“ 9

o (8] Q () [
@ © o = 2 g 5 o 5 ks o
. s |81 28 25 (B85 cs |8 €8 g8 |l
a - & gl o5l E§+| §/ § 28+« 38| 28]l 58+ 38 £
o 53l o3| s8] 28 2§ 2P EEY R SE| ST BY S
o &@9 %-§ %-§ €E x589 EY E o-§9 il og @9 g-g
(% gcg 8¢ 8l R RgRYESy s¢| £¢ %ggmgg

O ol O O8I 08 O NSd3S NS RS 288 28 34
98/99T | 1019 1/3 2/3 2.2 03| /3| 21-23 1/3 1/3 | 1.2-31.7| 13 | 2/3

T= tested for totd metas

D = tested for dissolved metas

N/A = not applicable

* |ndicates the range of exceedance factors observed for both acute and chronic criteria
exceedances

In addition to comparing storm water results to the NTR, sampling results have aso been
compared with the new CTR criteria. Cdculations for CTR criteriaare aso afunction of
hardness, and are explained in detail in the Numeric Targets section of the TMDL. Table 3
shows the number of exceedences per number of samplesusing CTR criteria

Table 3. Number of Exceedances per Number of Samplesusing CTR Criteria
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T= teded for tota metals
D = tested for dissolved metals
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After comparing sampling resultswith CTR criteria, it is noted that cadmium has not exceeded
any dissolved chronic or acute criteriafrom 1994 through 1999. Cadmium has exceeded total
chronic criteria only once; during the 1997/98 season one sample measured 3.0 pg/L and the
criteriawas 2.8 ug/L. Since cadmium does not appear to be exceeding dissolved CTR criteria,
and was not found to be a cause of toxicity in test organisms, cadmium is not consdered further
for thisTMDL.

Sampling History in the Water shed

Storm water monitoring of Chollas Creek began in the 1993-94 rainy season under the San
Diego Municipa Nationa Pollutant Discharge Elimination System (NPDES) storm water

permit. Each rainy season, storm water samples are collected from two or three sorms at a
gation located on the north fork of Chollas Creek near the intersection of 33rd and Durant
Stregts. To avoid tidd influence, the monitoring station isingaled on the north fork above the
north and south fork confluence. Runoff from gpproximately 57% of the entire watershed is
sampled a the monitoring site (URS Greiner Woodward Clyde 1999). Thisis considered to be
representative of the entire watershed because the land use distribution in the north fork portion
of the watershed is nearly identical to the land use digtribution of the entire watershed as shown
in Table 4 below.

Table4. Land Use Didribution for Chollas Creek Watershed (URS Greiner Woodward

Clyde 1999)
Land Use Per cent of Total Acreage Per cent of Sampled Acreage
(Entire Water shed) (North Fork Water shed)
Resdentid 67% 62%
Commercid 5% 9%
Industrid 7% 10%
Open Space 16% 14%
Roadways 4% 5%

Since the 1993-94 rainy season, ssorm water samples have been anadyzed for generd physical
condtituents, nutrients, biochemical oxygen demand, chemica oxygen demand, bacteriologica
congtituents, organic congtituents, and tota recoverable metals. Some samples are also
andyzed for dissolved metas. Toxicity testing began with the 1994-95 rainy season and is
conducted using the water flea (Ceriodaphnia dubia) and the fish commonly known asa
fatheed minnow (Pimephales promelas). Toxicity asindicated by mortdity was found in every
test run on the water flea Ceriodaphnia for the municipa storm water program. Reproduction
of the water flea Ceriodaphnia was generdly not impaired, even in individuadsthet died later in
thetest. Toxicity was generdly not found in tests run on the fathead minnow, but frequently
someinhibition of growth was found.
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Toxicity Identification Evaluation (TIE)

A toxicity identification evauation (TIE) was conducted to determine the cause of the toxicity in
gorm water runoff in Chollas Creek. SCCWRP and Ogden conducted the TIE under an
agreement by the Regiona Board, the City of San Diego, the Port Didtrict, and the Cdifornia
Department of Transportation (CaTrans). The TIE effort wasinitiated in March 1999 and a
find report was completed in November 1999. The TIE evauated storm water from three
gormsin Chollas Creek. The firgt task of the TIE was to compare toxic responses of three
commonly used test organisms; one freshwater (the water flea Ceriodaphnia dubia) and two
marine species (the purple sea urchin Srongyl ocentrotus pur puratus and the mysid shrimp
Mysidopsis bahia). The sdinity of the sorm water samples used for the marine organisms was
adjusted to gpproximate seawater sdinity levels. A Phase | TIE was conducted to ascertain the
class or group of congtituents responsible for the observed toxicity. A Phase Il TIE was
conducted in an effort to determine the primary congtituent(s) responsible for the observed
toxicity. A Phaselll TIE was conducted to confirm the primary congtituent(s). Results of the
testing indicated that toxicity to the water fleaand the purple sea urchin occurred in two and
three of the storms, respectively. No toxicity was observed for the mysd shrimp in any of the
gorms sampled. The TIE results showed that toxicity to the water fleawas caused by the
pesticide diazinon and not metals; a separate TMDL for diazinonin Chollas Creek beganin
1998. Toxicity to the purple sea urchin, however, was found to be primarily caused by zinc
and, to alesser extent, copper concentrations in the scorm water runoff (SCCWRP 1999).

Applicable Water Quality Standards

Water qudity standards consst of beneficia uses and water quality objectives. The Basn Plan
specifieswater qudity standards for al watersin the San Diego region, including Chollas Creek
and San Diego Bay. Thewater qudity standards that are applicable to this TMDL are the
narrative water quality objectives for toxicity in Chollas Creek and the beneficid uses of Chollas
Creek that could be adversely affected by toxicity. There are no numerica water quality
objectivesin the Baan Plan for metdsin Chollas Creek.

Thefollowing Basin Plan narrdtive water qudity objective for toxicity is gpplicableto dl inland
surface waters (including Chollas Creek), enclosed bays (including San Diego Bay) and
estuaries, coastd lagoons, and ground waters of the San Diego region.

“All waters shal be maintained free of toxic substances in concentrations that are toxic
to, or that produce detrimenta physiologica responses in human, plant, animal, or
aquatic life. Compliance with this objective will be determined by use of indicator
organisms, analyses of species diversity, population dendty, growth anomalies,
bioassays of appropriate duration, or other appropriate methods as specified by the
Regiona Board.
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“The surviva of aquatic life in surface waters subjected to awaste discharge or other
controllable water quality factors, shall not be less than that for the same water body in
areas unaffected by the waste discharge or, when necessary, for other control water
that is congstent with requirements specified in US EPA, State Water Resources
Control Board or other protocol authorized by the Regiond Board. Asaminimum,
compliance with this objective as stated in the previous sentence shal be evauated with
a 96-hour acute bioassay.

“In addition, effluent limits based upon acute bioassays of effluents will be prescribed
where gppropriate, additional numerical receiving water objectives for specific toxicants
will be established as sufficient data become available, and source control of toxic
substances will be encouraged.”

In addition to Basin Plan objectives, the CTR aso establishes gpplicable numeric water quaity
criteria. These criteria are discussed in full in the Numeric Targets section of the TMDL.



